Epigenetics and Vasculitis: a Comprehensive Review.
Vasculitides represent a group of relatively rare systemic inflammatory diseases of the blood vessels. Despite recent progress in understanding the genetic basis and the underlying pathogenic mechanisms in vasculitis, the etiology and pathogenesis of vasculitis remain incompletely understood. Epigenetic dysregulation plays an important role in immune-mediated diseases, and the contribution of epigenetic aberrancies in vasculitis is increasingly being recognized. Histone modifications in the PR3 and MPO gene loci might be mechanistically involved in the pathogenesis of anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis. Similarly, other studies revealed important epigenetic contribution to other vasculitides, including Kawasaki disease and IgA vasculitis. More recently, genome-wide epigenomic studies have been performed in several vasculitides. A recent genome-wide DNA methylation study uncovered an important role for epigenetic remodeling of cytoskeleton-related genes in the pathogenesis of Behçet's disease and suggested that reversal of some of these DNA methylation changes associates with disease remission. Genome-wide DNA methylation profiling characterized the inflammatory response in temporal artery tissue from patients with giant cell arteritis and showed increased activation of calcineurin/nuclear factor of activated T cells (NFAT) signaling, prompting the suggestion that a specific calcineurin/NFAT inhibitor that is well tolerated and with the added beneficial anti-platelet activity, such as dipyridamole, might be of therapeutic potential in giant cell arteritis. While epigenetic studies in systemic vasculitis are still in their infancy, currently available data clearly indicate that investigating the epigenetic mechanisms underlying these diseases will help to better understand the pathogenesis of vasculitis and provide novel targets for the development of disease biomarkers and new therapies.